Abstract There are few descriptions of association between chagasic megacolon and colon cancer. We report a case of obstructive abdomen caused by adenocarcinoma of the left colon in chagasic megacolon. A review of the literature revealed 8 cases of this association and, analyzing together the series of findings of cancer in chagasic organomegalies, we found a frequency of 4.8% in megaesophagus and 0.1% in megacolon. Key-words: Chagas' disease. Chagasic megacolon. Colorectal cancer. Cancer in organomegalies.
The association between the digestive form of Chagas' disease and malignant neoplasias has been described by diverse authors, specially with esophagopathy, varying from 3.4 to 9.2% 4 6 14 18 19 20 25 29 30 . Only in the study by Rezende et al 28 , cancer of the esophagus and megaesophagus association was lower than those reported; this may be due to the inclusion of early cases of megaesophagus. Simple infection with T. cruzi does not justify such an association, as there is no increase in frequency of cancer of the esophagus in chagasic patients without mega-organs 29 . On the other hand, the presence of the mega-organ appears to be a determinant, given that neoplasias are also seen to appear in individuals with idiopathic achalasia 12 18 31 . This could be explained especially by the dilatation of the organ and the consequent alimentary stasis, setting off esophagitis and/or prolonged contact between the alimentary carcinogenic agents and the mucosa 17 . Gastroesophageal reflux, which also induces chronic irritation of the mucosa, is uncommon in nontreated megaesophagus 28 . Nevertheless, there does not appear to be greater incidence of colorectal cancer in megacolon, despite the existence of dilatation and fecal stasis. This observation is reinforced by some studies 18 20 30 , including work done in our region 20 . In this latter study, from 4,690 necropsies performed, 13 (0.4%) cases of colorectal cancer were diagnosed among the 2,984 nonchagasic cases, and 6 (0.4%) cases of this neoplasia among the 1,508 chagasic cases without megacolon. Among the 198 necropsies performed on chagasic patients with megacolon, there was only 1 (0.5%) case of colorectal cancer, localized in the rectum. A review of the literature showed only 8 references to an association between colorectal cancer and chagasic megacolon, of which only three cases were described with clinical and/or anatomicopathological details 21 25 . In this report, we present a case of chronic obstructive abdomen caused by neoplasia of the left colon in a chagasic megacolon sufferer.
CASE REPORT
A 60-year-old white male, native and resident in Uberaba, Minas Gerais, Brazil. The patient was admitted to emergency room with abdominal cramps, abdominal distension and stoppage of bowel movements four days before. He denied having fever or vomiting. He reported having had a similar condition one month before, and chronic constipation. He denied having a tobacco or alcohol addiction. There was no familial history of colon cancer.
On physical examination, the patient showed good conditions with minimal signs of dehydration. The abdomen was distended, with raised levels and timbre of water-air noises, and diffuse tympanites. Superficial and deep abdominal palpation was without pain or resistance. Rectal inspection was normal. A simple radiological examination showed generalized distension of the colon and liquid level. Rectosigmoidoscopy, to a depth of 25cm, did not show evidence of fecaloma or volvulus. A barium enema demonstrated dilatation of the colon and rectum, with an irregular area of narrowing in the sigmoid suggestive of neoplasia causing stenosis ( Figure 1 ). Serology for Chagas' disease was positive using three different techniques (complement fixation, immunofluorescence and hemagglutination).
Exploratory laparotomy was performed, during which an annular lesion was detected in the sigmoid, with great distension of the loops of both small and large intestine. Hartman's procedure was chosen for the treatment, with oncological rectosigmoidectomy, closure of the rectal stump at the level of the middle rectum, and exteriorization of the descending colon in the left iliac fossa, with construction of a left terminal colostomy with early maturation.
Anatomicopathological examination of the resected large intestine segment, which measured 33cm, showed annular tissue neoformation causing stenosis, measuring 4 x 3.5cm, which was ulcerated and infiltrating all the layers (Figure 2 ). The proximal segment was presented dilated with a perimeter of 14cm, hypertrophied wall with a total thickness of 0.8cm of which 0.6cm corresponded to the muscle tunica, and the taenia were shown to be spread out. The segment distal to the neoplasia had a perimeter of 6cm, a wall with a thickness of 0.4cm with discrete thickening of the muscle tunica (0.3cm), and multiple pseudo-diverticula were also noted. There was also a polyp of 1 x 0.7cm close to the distal margin and an ulcer of 0.6 x 0.5cm at the proximal margin. Microscopically, the neoplasia corresponded to a moderately differentiated adenocarcinoma, invading the pericolic fat, with metastases in two of 16 mesocolon lymph nodes. The single polyp described was of hyperplastic type, and the ulcer had an appearance compatible with an ischemic lesion. Distant from the tumor, there was chronic ganglionitis, denervation with hypertrophy of the residual neurons in the myenteric plexus, chronic myositis and fibrosis ( Figure 3) . Counting of the number of neurons in the myenteric plexus was done in 10 step sections from a ring of tissue cut out from close to the tumor at the descending colon-sigmoid transition, and from another ring distal to the neoplasia at the recto-sigmoid transition, in conformity with a methodology previously utilized in another study by one of the authors 3 . Following this methodology, the perikaryons of 30 neurons of the myenteric plexus were measured in the same regions. The average diameter of the neurons in the descending colonsigmoid transition, in micrometers, were 33.0 ± 7.9 and in the recto-sigmoid transition 37.8 ± 16.9, demonstrating neuronal hypertrophy (Figure 4 ). The diameter of these cells in non-chagasic cases is on average 19.3 ± 2.4µm in the middle portion of the sigmoid 3 , 18.6 ± 1.9 and 17.5 ± 1.1µm in the descending colon-sigmoid transition and rectosigmoid transition, respectively 2 ( Figure 5 ). The neuron count in the myenteric plexus of the case reported here, after applying the correction factor due to the hypertrophy 2 3 , resulted in 2,041 neurons in the descending colon-sigmoid transition and 1,171 in the recto-sigmoid transition. This corrected value for the recto-sigmoid transition provides evidence of a denervation of 53.9% in comparison with the average value obtained in non-chagasic cases utilizing the same methodology, which was on average 2,538 2 . Atelectasis and pneumonia at the base of the left lung were presented as postoperative complications, with satisfactory evolution after clinical treatment. Release from hospital was given on the 12 th postoperative day. Six months later, the following checkups were performed: radiology (simple radiography of the thorax, ultrasonography and computerized tomography of the abdomen, and barium enema), endoscopy (colonoscopy) and laboratory tests (dosage of carcino-embryonic antigen). These did not show evidence of metastases. He underwent reconstruction of the intestinal transit, with colorectal anastomosis via mechanical suture, with good evolution up to the present time (20 months).
DISCUSSION
The diagnosis of megacolon in this case merits some comments. As this concerned a tumor causing stenosis in the sigmoid, it could at first have been thought that the hypertrophy and dilatation proximal to the neoplasia would just be the result of a mechanical effect. However, the hypertrophy seen in this case was much more intense than that usually found in neoplasias causing stenosis. Experimental studies with the inducement of mechanical stenosis are not associated with a reduction in the number of neurons 5 9 and, on the contrary, there even exist reports of increases in the number of neurons 9 . In addition to this, there was also neuronal hypertrophy at the rectosigmoid transition, i.e. distal to the tumor, which could not be explained by neoplastic stenosis. Furthermore, the degree of denervation seen in this case was almost 55%, which is in accordance with the data from Köberle 16 , Adad 2 and Adad et al 3 that megacolon becomes installed in chagasic cases with denervation generally greater than 50% or 55%. The disproportion between the dilatation of the part that is distal to the tumor, in relation to the proximal part, is probably the result of the distal portion becoming dysfunctional due to the chronic obstruction of the colon resulting from the neoplasia. Köberle 15 has reported that marked regression may occur in a megacolon in the section of the intestine which has been excluded for a few weeks before operation by a colostomy in transverse colon. The contrast between the radiograph made before colostomy and the specimen obtained on resection a few weeks later is striking.
In the medical literature we found reference to an association between colorectal cancer and chagasic megacolon in 8 patients, although only 3 cases were described with clinical and/or anatomicopathological details 21 23 . Three cases were indicated as personal communications by Lopes 18 and Meneses et al 20 In these three cases there was an association with intestinal polyps, and the carcinomas were localized in the right colon, recto-sigmoid and rectum. Meneses et al 20 in a series of 198 cases of necropsies performed on chagasic megacolon, found a single case of colorectal cancer localized in the rectum, and no case of neoplasia was identified from 129 surgical specimens of chagasic megacolon. Garcia 10 reported that from 802 surgical resections due to megacolon, there was a single case of cancer, localized in the rectum, which was not taken into consideration because the neoplasia was not situated in the dilated intestinal segment. In the last three cases described 21 23 the adenocarcinoma was localized in the transverse colon and none of them was associated with polyposis. In one case there was dolichomegasigmoid and diverticular disease 21 , in another only dolicho-megasigmoid, and megarectum and megasigmoid in the latter 23 .
Putting together all the findings of megacolon made in regions where Chagas' disease is endemic, there Experimental cases confirm the data observed in human Chagas' disease, in which megacolon appears to be associated with a lower frequency of colorectal cancer. Oliveira 23 and Oliveira et al 24 compared the frequency of benign and malignant colonic tumors chemically induced in Wistar rats, with and without chronic infection by T. cruzi, and verified a lower frequency in the chagasic group, even without developing megacolon. Garcia 10 and Garcia et al 11 induced megacolon chemically, applying benzalkonium chloride to the serosa of the colon in Wistar rats, and afterwards administrating dimethyl-hydrazine, which induces carcinogenesis of the colon. A significant decrease in the number of animals with tumors in the distal colon was verified in the group with megacolon. Hypotheses were raised to explain these apparently paradoxical results, both in humans and in the experimental studies, in which the megacolon appeared to be associated with lower frequency of colorectal cancer, despite the long time with obstipation with consequent prolonged fecal stases that could predispose to carcinogenesis. Reference was made to the fact that intraluminal factors such as bacterial flora and pH could be altered in megacolon, just like parietal factors because of modifications to the components of the intestinal wall as a consequence of visceromegaly, which could result in alterations in the levels of neurotransmitters, neuropeptides or other factors still to be studied 10 11 . Alterations in activities of nitric oxide synthase was demonstrated in the gut of T. cruzi-infected mice 22 .
The proven association between neoplasia of the esophagus and idiopathic achalasia or chagasic megaesophagus is probably a consequence of the chronic esophagitis caused by alimentary stasis and of prolonged contact by the mucosa with carcinogens in the diet. Nevertheless, the rare occurrence of cancer in chagasic megacolon, despite the presence of fecal stasis, chronic irritation and exposure to carcinogenic factors, appears to contradict the traditional concepts in carcinogenesis of the colon. The association between chagasic megacolon and neoplasia merits further clinical observations and experimental trials, to permit better understanding.
